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PQR(s) shall be equal to or less than the minimun
service temperature of the weldment220°F,

whi chever is greater. o
Merged WPSs (NASA 3014-1-1-1 and NASA 34
041-2-1-1).

Eliminated PQRDs, and referendessame
throughout document.




Stennis SSTD-80700019-WELD B
Number Rev.
Standard Effective Date: July 1, 2019
Review Date: July 1, 2024
Page3 of 14

Responsible Office: NASA SSC Center Qgteons, Operations & Maintenance Division
SUBJECT: Welding Procedure for ASTM A514 (B) HSLA {T Steel) Plate & PipeMaximum

2-Inch Material Thickness

Table of Contents

1.0 PURPOSE......cii ittt ettt et b et e e e bt e e emmme st e e e nbe e e e 4
2.0 SCOPKE....ci ittt ea et e e et e e ettt e e aneeteteeeanteeeeeannneeeeaan 4
3.0 AP PLIC ABILITY e e ea e 5
4.0 REFERENCES AND APPLICABLE DOCUMENTS .....cooiiiiiiieeiiiee e 5
5.0 RESPONSIBILITIES ..ooiiiiiiiiiiiiiie ettt rmeeai et e eeee s 5
6.0 REQUIREMENTS AND PROCEDURES.........ccetiiiiiiiieiitieeeee et 5
7.0 RECORDS AND FORMS ...ttt eeenn e e e eeeen ] 6
8.0 ACRONYMS AND ABBREVIATIONS ... e 6
9.0 WELDING PROCEDURES. ........ootiiiiiiiieiiiit et rme e 7.

9.1  WPS # NASA 34014 L-1-0 .ottt s 8

9.2 Jacobs Technology POQR # NASA-BA4-1-1......ccooovviiiiiiiiiiiiiiicc e 11

9.3 Jacobs Technology POR # NASA-BA4-2-1........cccccoeiiiiiiiiiiiiiiicceeeeee 13



Stennis SSTD80703:0019-WELD B

Number Rev.
Standard Effective Date: July 1, 2019

Review Date: July 1, 2024
Paged of 14

Responsible Office: NASA SSC Center Qgteons, Operations & Maintenance Division
SUBJECT: Welding Procedure for ASTM A514 (B) HSLA {T Steel) Plate & PipeMaximum
2-Inch Material Thickness

1.0 PURPOSE

T-1 metal pipe has previoudheenidentified inJohnC. Stennis Space Cent&SQ standards
(SSTDs) as HSLA HS-1A, ASTM A514,ASME SA517, ASTM A333, Low AlloySteel Plate,
ASME SA6 as well as 1. Some of theseeferencs are general in nature and others appear to
be incorrect (e.g., A333 Grade 1 hasrssiie strength of 55,000 which would not be considered
T-1 steel).Prior uses of the ASTM designationarequestionablgA514 and A517 are
specificatiors for plate not pipe.

There are still piping systems onsite thatrefabricated per the requirememtisthe SSTDs
noted belowand therefore must be maintained. Pipe fabricated frdnsteel is no longer
available at reasonable costs or delivery. Theretbig procedure uses A514 Grade B plate to
qualify a weld procedure and welder(s) with the inteqtetrformwelding on steel pipe
fabricated from T1 steel SAE AMS 6386 is also a specification forlTsteel in sheet and plate
form, and material previously fabricated in accordance with SAE AMS 6386, Type 2, and
ASTM A517 Grade B may be used interchaadgg with ASTM A514 Grade B to qualify a
welder or weld procedure under this standard.

One(1) Weld Procedure SpecificatioPS wasdeveloped for welding of-IL steel plate/pipe
up to a maximum of 206 thickness.

The following documents were generated |ad on wel ding a 10 plate atl
qgualified welder s-itsteel wel d up to I 0 thick T

a. WPS NASA 340141-1-1
b. Procedure Qualification RecorB@QR NASA 34-014-1-1

The following documents were generpamits,d based
qualified Welderstoweld-L st eel from I 06 thick to a maxi mun

a. WPS NASA 340141-1-1
b. POR NASA 34014-2-1

2.0 SCOPE

This SSTDprovides for a qualifiedmerican Society of Mechanical EngineeASME) weld
procedure for Gas Tungsten ANelding (GTAW) of ASTM A514 Grade BUNS No. K11630)
high-strergth (tensile strength of 110,000 psi or more) steel plate (also knowsi &$e€l) up to
a maxinum thickness of ihches. ThisSSTDprovides a weld procedure for performing
maintenance and miitations to existing piping systems onsite. TEBSTDis not for new
construction unless prior approvalistained frorNASA Engineering.
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3.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involvethefT AW
welding of T-1 steel.

40 REFERENCESAND APPLICABLE DOCUMENTS

Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and PressarVessel CodeSection 1X Welding, Brazingand Fusing
Qualifications

ASTM A333, Standard Specificatiofor Seamless and Welded Steel Pipe for-Temperature
Service and other Applications with Required Notch Toughness

ASTM A514, Gade B,High-Yield-Strength, Quenched and Tempered Alloy Steel Plate

ASTM A517, Grade BStandard Specification for Pressuresgel Plates, Alloy Steel, High
Strength, Quenched and Tempered

SAE AMS 6386, Type 2Steel Sheet and Plate, Low Allbigat Treated, 90,000 psi (621 P
and 100,000 psi (690MPa) Yield Strength

SPR 1440.1SSC Records Management Program Requirements

SPR 815.1,SSC Safety and HealfrogramRequirements

SSTD80700005CONFIG, Preparation, Review, Approval and Release of SSC Standards

SSTD80700013WELD, Classes of Welding Inspection

SSTD80700014WELD, Qualifying Welders and Welding Procedures

5.0 RESPONSIBILITIES

Responsibilities for the use and control of tARiSTDand for the review and approval of
revisions or cancellation of thBSTDshall be as specified in SST&70:0005CONFIG and
the applicable documents referenced therein.

6.0 REQUIREMENTS AND PROCEDURES

a. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1. If ever there is a conflict between ®&TDand the SPR, the SPR shalke
precedence

b. Items denoted as essential variables in the attagHe8 shall nobe altered when using the
WPS.An dternate WPS may be used only if approved poarse by théational
Aeronautics and Space Administration (NASEJC Center Operations Director&mject
Management DivisiolPMD), the NASA SSC Center Operations Di@ette Operations and
Maintenance Division (OMD)Yhe NASA SSC Engineering af@éstDirectorate (E&D),
the NASA SSGCSafety and Mission Assuranc@&MA ) Office, and in accordance with
ASME Boiler and Pressure Vessel Codes, Section IX, requirements.
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c. The atached PQR(NASA 34-014-1-1 and NASA 34014-2-1) are the PQRfor the original
WPSin thisSSTD When performing new qualifications, a neapproved PQR shall be
completed showing all pertinent data and results of the weld procedure qualification.

d. Weldersshall be qualified in accordance wB$TD8070:0014WELD.

e. Inspection methods for welds shall be in accordance S&RD8070-0013WELD.
7.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordlance wi
SPR 1440.5nd as specified in this SSTD.

b. All records and forms are the latest version unless otherwise indicated.

c. Forms may be obtained from the SSC Electronic Forms repository or from the NASA SSC
Forms Management OfficeQuality Records are identified ingt8SC Master Records
Index.

d. The original, sighed WP&ndPQRs (copies of which are provideabattachmerd in Section
9.00f this SSTD) shall be maintained in Central Engineering Files (CEF).

8.0 ACRONYMS AND ABBREVIATIONS

ASME American Society of Mecharat Engineers
ASTM American Society for Testing and Materials
CEF Central Engineering Files

E&TD Engineering and estDirectorate

GTAW Gas Tungsten Arc Welding

HSLA High-strength lowalloy

NASA National Aeronautics and Space Administration
OMD Operatons and Maintenance Division

PMD Project Management Division

POR Procedure Qualification Record

psi pounds per square inch

S&MA Safety and Mission Assurance

SAE Society of Automatic Engineers

SPR John C. Stennis Space Center Procedural Requirement
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard
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9.0 WELDING PROCEDURES

NASA 34-0141-1-1 WPS

NASA 34-0141-1 PQR
For 1060 Welding Wall Thickness (Maxi mum o

‘ NASA 34-014-2-1 PQR
For | 0 WelTdiincgk nWaslsl ( Maxi mum of 10 Thi ck
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9.1 WPS# NASA 340141-1-1

NII\'AQA gsggﬂﬁ{ﬁiﬁr:tt'iiia”d ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
: BNl ohn C. Stennis Space Center
S Siennis Space Center, MS 32525-6000
Welding Procedure Spedification R ecord Number Diste Revision Mumber
NaSA34014-1-1-1 June 1, 2019 E
Glualified To Company Mame
ASME Boiler and Pressure ¥V essel Code, Section IZ, and B31 3 Syhcom Space Services(23)
Supporting POR(E) Reference Docs,
NaAZA34014-1-1 Revw-1 and NAZA 34-014-2-1 Rev-1 SeTD-2070-0019-WELD
Scope Jaint
Groove, fillet, Mo PWHT (asweld), Impact Testing JeeMote A
BASE METALS THICKHE 55 RAHGE QUALIFIED
Tvhe SeeMote B. P-no. S11B  Grp-no. 304 i SR iy T PET
Welded To SeeMate B Pri tBIIB: sofens aays, |ComRidta e, D083 20" N/ N/
g — — |Complete Pen.
Backing ~ Mome  Pno. _ Gmeno. _ |ipipact Tested
Retainers Hone Impact Tested
i Fillet Welds Al N iA NA
DIAMETER. RAHGE QUALIFIED
 Az-aeided itk PAAHT
toin. 3. Iin. lax
Morminal Pipe Ske All Hi& /A
FILLER. METALS THICKHE 55 RAHGE QUALIFIED
Process SFA Clazsification  F-no. &no. Chemical Analysis or Trade Mame . Azaneded Wit PAHT
hoin. hax. hin. 3.
GT AW & ER1203-1 6_ i Bare Solid Wire 0.063" 20" HiA Mia
Cons. Insert __Ha Mo
Flux o B A __ Home
WE LDIHG PROCEDURE
elding Process GTAN
Type Manus
Mirimum preheatinterpass temperature (F) 200°F (See Mote C.)
M s mum internaass tem perature F) 300°F (See Mate ©)
Tungsten Size o123"
Tungsten Type SFAS12EWTh-2
Filler Metal Size gn ) 1ME" - 532"
Layer Mumber Al
Fosition of Groove Al
eld Progression -
Curent/F olarity DCizP
Amperes 100-250
olts 12-20
Travel Speed (n.4nin 3-6
il sximum Heat Input (ddn) 100
OC Pulsing Current -
Shielding:  GasTywpe Argon 99.9953%
Flowy R ate (ofh) 20-30
Trailing: Gas Type Mone
Flow R ate oot -
Backing: Fas Type Argon 99.995% (See Mote D)
Flowy R ate (et G-158
String or Weswe String arWeave
OriiceiGas Cup Size G-12
MUt Single P s per Side Single or mutiple passes.
ield Deposit Chemistry
Mates

S5C-937 (0552019) Page 1 of3
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National Aeronautics and
Space Administration ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

John C. Stennis Space Center
Stennis Space Center, MS 39529-6000

Welding Procedure Specification Record Number Date Revision Number
NASA 34-014-1-1-1 June 1,2019 B
Ealiﬁed To Company Name |
ASME Boiler and Pressure Vessel Code, Section IX, and B31.3 Syncom Space Services (S3)
BASE METALS
Peening Not allowed.
Surface Preparation See Note E.

Initial/Interpass Cleaning  Brushing and Grinding.

Back Gouging Method None

POSTWELD HEAT TREATMENT
Temperature None

Time and Temperature None
Other None

NOTES
A. Joints section of this WPS, Production drawings, Engineering specifications.

B. HSLA (quenched and tempered).

C. Preheat to 200°F minimum, not to exceed 300°F maximum. Keep as close to 200°F as possible. After welding, wrap with heat

blanket and let cool slowly, until the temperature reaches 90°F or less. Do not perform NDT testing on welds until 48 hours or more

time has lapsed.

D. Minimum 10 minute on back purge prior to welding.

E. All weld joint surfaces shall be cleaned of oil, grease, paint, markings, etc.

Signature 1 / ) Signature 2 - 5

Engineer Name Signaturé / Quality Name Signature.

Doug Dike 7 / / A George Smith e

Date R // / Date Mﬁ M
June 1,2019 A June 1,2019

Signature 3 Signature 4
Customer Reviewer Name Signature Customer Name Signature
Benjamin McGrath i

Date MH— Date
June 1, 2019 &7~A

SSC-937 (05/2019) Page20f3
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National Aeronautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, MS 39529-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Welding Procedure Specification Record Number
NASA 34-014-1-1-1

Date
June 1, 2019

Revision Number
B

Qualified To

ASME Boiler and Pressure Vessel Code, Section IX, and B31.3

Company Name

Syncom Space Services (S3)

Weld Joint Designs

Attachment #1

l Single-VY Groove

I [ Single-Bevel Groove I

| Double-V Groove |

Groove Angle: 50 to 75 deg
Root Opening: 1/16 to 3/16 in.
Root Face; 0 to 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 37.5 te 45 deg
Root Opening: 1/16 to 3/16 in.
Rool Face: 010 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 50 fo 75 deg
Root Opening: 1/16 to 3/16 in.
Root Face: 0 to 1116 in,
Misalignment: 1/18-in. max.

Eouble-ﬂeve! Groove ]

| Single-J Groove |

r Fo;jhle-.l Groove I

Groove Angle: 37.5 to 45 deg
Root Opening: 1/16 to 3/16 in.
Root Face: 0 to 1/16 in.
Misalignment. 1/16-in. max.

Groove Angle: 37.5 to 45 deg
Groove Radius: 3/8 in.

Root Opening: /16 1o 3/16 in.
Roat Face: 0 to 1/16 In.
Misalignment: 1/16-in. max,

Groove Angle: 37.5 to 45 deg
Groove Radius: 3/8 in.

Root Cpening: 1/16 to 3/16 in.
Root Face: 0 o 1/16 in.
Misalignment: 1/16-in. max.

Single-U Groove ]

LDoubie-U Groove ]

Groove Angle: 50 to 75 deg
Groove Radius: 3/8 in.

Root Opening: 1/16 to 3/16 in.
Root Face: 0 to 1/16 in.
Misalignment: 1/16-in. max.

Groove Angle: 50 to 75 deg
Groove Radius: 3/8 in.

Root Opening: 1/16 to 3/16 in.
Root Face: 010 1/18 In,
Misalignment; 1/16-in. max.

| Fillet Weld Tor Lap |

e
~+| Gap
| A4l —
t il
I
Lap

I Gap: 1/16-in. max. / Lap: 5x tor 1 in. min. l

SSC-937 (05/2019)
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9.2 Jacobs TechnologyPQR # NASA 340141-1









